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ABSTRACT The draft genome sequences of 5 type strains of species of the halophilic
genus Salinivibrio and 29 new isolates from different hypersaline habitats belonging
to the genus Salinivibrio have been determined. The genomes have 3,123,148 to
3,641,359 bp, a GC content of 49.2 to 50.9%, and 2,898 to 3,404 open reading frames
(ORFs).
The genus Salinivibrio, within the class Gammaproteobacteria, family Vibrionaceae,currently includes four species, one of them with three subspecies. Members of this
genus are moderately halophilic bacteria, growing in the presence of 0 to 25% NaCl,
and inhabit salted meats, brines, and hypersaline environments (saline lakes and
salterns) (1–6). The members of the genus Salinivibrio grow optimally at ca. 7.5% NaCl,
37°C (range, 17 to 55°C), and pH 7.5 (range, pH 5 to 11). Therefore, they have developed
cellular mechanisms to thrive under extreme conditions, such as high salt concentra-
tions, alkaline pH values, UV radiation, or the presence of arsenic and other metals (3,
7, 8). Salinivibrio costicola subsp. costicola is considered a representative model for
studies on moderately halophilic bacteria, and it has been used for osmoregulation and
other physiological studies (9, 10). The genome of this bacterium, as well as those of
Salinivibrio spp. S10B, S34, and S35, have already been published (8, 11); here, we report
the draft genome sequences of the other species or subspecies of this genus, as well
as of 29 new strains isolated from pond water of different salterns located in Spain and
Puerto Rico (Table 1).
The draft genome sequences of the 34 strains were determined using a whole-
genome shotgun strategy (12) with two Illumina sequencing systems, Illumina MiSeq
(2  300-bp paired-end reads) (Swansea University, United Kingdom) and Illumina
HiSeq (2  100-bp paired-end reads) (Macrogen, South Korea). The sequencing depth
ranged between 7- and 100-fold coverage of the entire genome, and the resulting
genome assemblies possessed N50 values between 9,975 and 311,807 bp. All reads
were assembled in a range of 22 to 513 contigs (1,000 bp) using A5-MiSeq (13) and
were used to identify open reading frames (ORFs) and provide a functional annotation
of predicted proteins, rRNAs, and tRNA genes. Genome annotation was performed
using RAST (14).
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The draft genomes were estimated to contain between 3,123,148 and 3,641,359 bp,
with a GC content between 49.2 and 50.9% and a range of 2,898 to 3,404 putative
ORFs (Table 1).
Genes involved in osmoregulation mechanisms included ectoine and hydroxyecto-
ine synthesis genes, transporters for betaine, and other compatible solutes, like proline
and choline. A complete set of genes encoding RecBCD helicase/nuclease and UvrABC
endonuclease holoenzymes were found; these genes are involved in the recombina-
tional repair of DNA double-strand breaks. Enzyme-encoding genes involved in anaer-
obic respiration were found, such as arsenate reductase (asrR) and ﬂavodoxin reductase
(FIR). These halophilic bacteria are widely isolated from aquatic hypersaline environ-
ments and salted food products. Thus, the availability of their genome sequences,
combined with other physiological and biochemical data, will advance our understand-
ing of haloadaptation and other stress defense mechanisms of halophilic bacteria to
extreme conditions.
Accession number(s). The draft genome sequences of the 34 strains of Salinivibrio
have been deposited in DDBJ/ENA/GenBank with accession numbers listed in Table 1.
ACKNOWLEDGMENTS
This work was funded by the Spanish Ministry of Science and Innovation (grant
CGL2013-46941-P), with FEDER funds (to A. Ventosa) and wgs-aqua.net project funded
by BBSRC/NERC as part of the sustainable aquaculture call (BB/Mo26388/1) (to E. Feil).
C. López-Hermoso was the recipient of a postgraduate fellowship from the Spanish
Ministry of Education, Culture and Sports.
REFERENCES
1. Mellado E, Moore ERB, Nieto JJ, Ventosa A. 1996. Analysis of 16S rRNA
gene sequences of Vibrio costicola strains: description of Salinivibrio
costicola gen. nov., comb. nov. Int J Syst Bacteriol 46:817–821. https://
doi.org/10.1099/00207713-46-3-817.
2. Romano I, Gambacorta A, Lama L, Nicolaus B, Giordano A. 2005. Salini-
vibrio costicola subsp. alcaliphilus subsp. nov., a haloalkaliphilic aerobe
from Campania region (Italy). Syst Appl Microbiol 28:34–42. https://doi
.org/10.1016/j.syapm.2004.10.001.
3. Huang CY, García JL, Patel BKC, Cayol JL, Baresi L, Mah RA. 2000.
Salinivibrio costicola subsp. vallismortis subsp. nov., a halotolerant facul-
tative anaerobe from Death Valley, and emended description of Salini-
vibrio costicola. Int J Syst Evol Microbiol 50:615–622. https://doi.org/10
.1099/00207713-50-2-615.
4. Amoozegar MA, Schumann P, Hajighasemi M, Fatemi AZ, Karbalaei-
Heidari HR. 2008. Salinivibrio proteolyticus sp. nov., a moderately halo-
philic and proteolytic species from a hypersaline lake in Iran. Int J Syst
Evol Microbiol 58:1159–1163. https://doi.org/10.1099/ijs.0.65423-0.
5. Romano I, Orlando P, Gambacorta A, Nicolaus B, Dipasquale L, Pascual J,
Giordano A, Lama L. 2011. Salinivibrio sharmensis sp. nov., a novel
haloalkaliphilic bacterium from a saline lake in Ras Mohammed Park
(Egypt). Extremophiles 15:213–220. https://doi.org/10.1007/s00792-010
-0349-9.
6. Chamroensaksri N, Tanasupawat S, Akaracharanya A, Visessanguan W,
Kudo T, Itoh T. 2009. Salinivibrio siamensis sp. nov., from fermented ﬁsh
(pla-ra) in Thailand. Int J Syst Evol Microbiol 59:880–885. https://doi.org/
10.1099/ijs.0.001768-0.
7. Garcia MT, Ventosa A, Ruiz-Berraquero F, Kocur M. 1987. Taxonomic
study and amended description of Vibrio costicola. Int J Syst Bacteriol
37:251–256. https://doi.org/10.1099/00207713-37-3-251.
8. Gorriti MF, Dias GM, Chimetto LA, Trindade-Silva AE, Silva BS, Mesquita
MM, Gregoracci GB, Farias ME, Thompson CC, Thompson FL. 2014.
Genomic and phenotypic attributes of novel salinivibrios from stroma-
tolites, sediment and water from a high altitude lake. BMC Genomics
15:473. https://doi.org/10.1186/1471-2164-15-473.
9. Oren A. 2002. Halophilic microorganisms and their environments. Klu-
wer Academic Press, London, United Kingdom.
10. Oren A. 2002. Diversity of halophilic microorganisms: environments,
phylogeny, physiology, and applications. J Ind Microbiol Biotechnol
28:56–63. https://doi.org/10.1038/sj/jim/7000176.
11. Dikow RB, Smith WL. 2013. Genome-level homology and phylogeny of
Vibrionaceae (Gammaproteobacteria: Vibrionales) with three new com-
plete genome sequences. BMC Microbiol 13:80. https://doi.org/10.1186/
1471-2180-13-80.
12. Fleischmann RD, Adams MD, White O, Clayton RA, Kirkness EF, Kerlavage
AR, Bult CJ, Tomb JF, Dougherty BA, Merrick JM, McKenney K, Sutton GG,
FitzHugh W, Fields CA, Gocayne JD, Scott JD, Shirley R, Liu LI, Glodek A,
Kelley JM, Weidman JF, Phillips CA, Spriggs T, Hedblom E, Cotton MD,
Utterback T, Hanna MC, Nguyen DT, Saudek DM, Brandon RC, Fine LD,
Fritchman JL, Fuhrmann JL, Geoghagen NS, Gnehm CL, McDonald LA,
Small KV, Fraser CM, Smith HO, Venter JC. 1995. Whole-genome random
sequencing and assembly of Haemophylus inﬂuenzae Rd. Science 269:
496–512. https://doi.org/10.1126/science.7542800.
13. Coil D, Jospin G, Darling AE. 2015. A5-miseq: an updated pipeline to
assemble microbial genomes from Illumina MiSeq data. Bioinformatics
31:587–589. https://doi.org/10.1093/bioinformatics/btu661.
14. Overbeek R, Olson R, Pusch GD, Olsen GJ, Davis JJ, Disz T, Edwards RA,
Gerdes S, Parrello B, Shukla M, Vonstein V, Wattam AR, Xia F, Stevens R.
2014. The SEED and the rapid annotation of microbial genomes using
subsystems technology (RAST). Nucleic Acids Res 42:D206–D214.
https://doi.org/10.1093/nar/gkt1226.
Genome Announcement
Volume 5 Issue 27 e00244-17 genomea.asm.org 3
